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Manufacturing method for flanged resin product and flanged resin pioducl 



(57) A manufacturing method for a resin product 
(20) comprised of a plurality of separate pieces 
(21 ,22,23) and having a flange (22a), the plurality of 
separate pieces (21 ,22,23) Including one as a separate 
piece (22) having a flange (22a) corresponding to the 
flange (22a) of the resin product (20), comprises prima- 
ry-injection-molding the plurality of separate pieces 
(21 ,22,23) Including the separate piece (22) having the 
flange (22a) by a primary injection of a resin, and having 
respective separate planes of the plurality of separate 
pieces in abutment, joining the separate pieces 
(21 ,22,23) together to mold the resin product (20) hav- 
ing the flange (22a) by asecondary injection of a welding 
resin. When molding the plurality of separate pieces 
(21 ,22,23) including the separate piece (22) having the 
flange (22a) by the primary injection of the resin, a gale 
part (22b) for molding the flange (22a) of the separate 
piece (22) having the flange {22a) is positioned Inside 
the flange (22a). 
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Dc^rlfstion 

BACKGROUND OF THE INVENTION 

[0001 1 The present invention relates to a manuf actur- 
ing method for flanged resin products and a flanged res- 
in product, and particularly, to a manufacturing method 
for flanged resin products In which after a plurality of 
separate pieces including a flanged separate piece are 
molded by a primary injection of a resin, the plurality of 
separate pieces are joined together to mold a resin prod- 
uct by a secondary projection of a welding resin, and to 
a flanged resin product by the same. 
[0002] As a manufacturing method for resin products, 
there Is known an Injection welding method In which 
separate pieces or the like obtained by a blow molding 
or Injection molding are covered to be joined by a molten 
resin. 

[OOOS] As such an injection welding method, there is 
proposed a so-called DSI (die slide injection) method or 
DRI (die rotary injection) method. 
[0004] In the DSI method, in general, after a set of 
primary molds are obtained by an Injection molding us- 
ing a set of dies, one die is moved relative to the other 
to bring end faces of the set of primary molds into abut- 
ment, and a molten resin is injected in periphery of the 
abutting parts, joining the both together to manufacture 
a resin product as a complete article. 
[0005] In the DRI method, in general, a set of relatively 
rotatable dies are used, and per every rotary action, ob- 
taining a set of primary molds by an injection molding, 
end faces of the set of primary molds are brought into 
abutment, and a molten resin Is injected on a periphery 
of the abutting parts, joining the both together, manufac- 
turing a resin product as a complete article, 
[0006] On the other hand, most resin products are 
provided with flanges such as joints with opponent parts. 

SUMMARY OF THE INVENTION 

[0007] A study by the present inventors however 
shows that, in the case a resin product Is provided with 
a flange as above, It is preferable to provide In a die a 
gate for injecting a molten resin to mold the flange. 
[0008] For example, a resin make intake manlfokl of 
an automobile engine Is now examined as a flanged res- 
in product. In a case such a resin make Intake manifold 
is molded by a injection welding molding method, or 
more specifically, in a case a plurality of separate pieces 
including a flanged separate piece are simultaneously 
molded in a primary injection molding phase, there can 
be assumed an arangement In whfch a gate for molding 
the flanged separate piece is laterally provided to a pe- 
riphery of a flange. 

[0009] For such a case, an additional study by the 
present applicants shows that molten resin has a re- 
duced tendency to flow opposite the gate, with a result- 
ant limit to molding preciision such as of a flange dimen- 



sion. 

[0010] In particular, such a flange generally consti- 
tutes a joint with an opponent part such as a surge tank, 
and requires as the joint a necessary flatness or area to 

5 be sufficiently accurately secured as a base, in addition 
to that also fine configurations such as an O-ring fitting 
groove to be simultaneously formed along the flange for 
a sealing nature to be secured are required to be well 
secured with a sufficient precision. 

10 [001 1 ] The present invention Is made on basis of such 
studies, and it is an object of the invention to provide a 
manufacturing method for a resin product having a 
flange, and a resin product having a flange, allowing for 
af langed sepauate piece to be molded without reduction 

IS in accuracy of flange dimension in a primary injection 
molding phase. 

[0012] A manufacturing method for a resin product 
having a flange apcpnding to the present Invention a 
manufacturing method for a resin product comprised of 

20 a plurality of separate pieces and having a flange. The 
plurality of separate pieces includes one as a separate 
piece having a flange corresponding to the flange of the 
resin product, and the plurality of separate pieces in- 
cluding the separate piece having the flange are prima- 

2S ry-injection-molded by a primary injection of a resin, and 
having respective separate planes of the plurality of sep- 
arate pieces are in abutment joining the separate piec- 
es together, the resin product having the flange is mold- 
ed by a secondary injection of a welding resin. When 

30 molding the plurality of separate pieces including the 
separate piece having the flange by the primary injection 
of the resin, a gate part for molding the flange of the 
separate piece having the flange Is positioned inside the 
flange. 

35 [0013] On the other hand, a resin product having a 
flange according to the invention is molded by the meth- 
od. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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[001 4] Fig. 1 is an illustrative perspective view of a die 
device, In an open state, to be used in a manufacturing 
method for flanged resin products in a first embodiment 
of the present invention . 
45 [0015] Fig, 2 Is a sectional view of the die devtee, in 
a closed state, corresponding to a 11-11 section of Fig. 1 , 
as it is rotated counterclockwise at 90 on the figure for 
convenient illustration according to the embodiment. 
[0016] Fig. 3 is a perspective view of a resin make in- 
50 take manifold to be molded by the manufacturing meth- 
od for flanged resin products according to the embodi- 
ment. 

[0017] Fig. 4 is a side view of the resin make intake 
manifold according to the embodiment. 
55 [0018] Fig. 5A is a process illustrative view showing 
a partially joined state of the resin make intake manifold 
in the manufacturing method for flanged resin products 
according to the embodiment, and Fig. 5B. a process 
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illustrative view showing an entirely joined state of the 
resin make intake manifold in the manufacturing method 
for flanged resin products according to the embodiment. 
[00191 Fig. 6 is a fragmentary perspective view of a 
resin make Intake manifold to be molded by a manufac- 
turing method for flanged resin products in a second em- 
bodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] There will be detailed below respective em- 
bodiments of a manufacturing method for flanged resin 
products and a flanged resin product according to the 
present invention, with adequate reference to the draw- 
ings. There are described, in each embodiment below, 
a DSI method as an example of the manufacturing meth- 
od, and a resIn make Intake manifold of an automobile 
engine as an example of the flanged resin product. 
[0021] First, description Is made of a manufacturing 
method for flanged resin products and a flanged resin 
product according to the first embodiment of the inven- 
tion, with reference to Fig. 1 to Fig. 5B. 
[0022] As shown in Fig. 1 and Fig. 2, a die device 1 Is 
provided with a fixing plate 2 at a stationary end, and a 
fixing plate 3 at a mobile end, configured to be moved 
near and spaced apart relative to the stationary end f ix- 
ing plate 2. On the stationary end fixing plate 2 is fur- 
nished a stationary die 4. and on the mobile end fixing 
plate 3. mobile dies 5 to 1 0, 

[0023] Mobile dies 5, 6, 9 and 1 0 are movable on the 
mobile end fixing plate 3, leftward and rightward in Fig. 
1 (vertically in Fig. 2). by cylinders (not shown). Mobile 
dies 7 are movable on the mobile end fixing plate 3. ver- 
tically in Fig. 1 (nonnally to Fig. 2), by cylinders 11 and 
12. 

[0024] As shown in Fig. 3 to Fig. 5B, a resin make in- 
take manifold 20 is separated into three pieces 21 , 22 
and 23, The separate piece 21 has a cylinder head 
flange 21a. The separate piece 22 has a surge tank 
flange 22a to be noted in this embodiment. The surge 
tank flange 22a of the separate piece 22 is formed with 
a gate part 22b extending rib-like from outline of the 
surge tank flange 22a, toward a center C thereof, and a 
cutout part 22c configured for adequate provision of the 
gate part 22b, the cutout part 22c being blocked with a 
block part 22d of a flat plate fomi. The surge lank flange 
22a has an O-ring fitting groove 22e for an O-ring to se- 
cure adequate gas-tightness at a surge tank (not 
shown ) to which the resin make intake manifold 20 
joins. 

[0025] In a primary injection molding phase of the 
three separate pieces 21 , 22 and 23 constituting the res- 
in make intake manifold 20, there are molded the sep- 
arate piece 21 with the cylinder headf lange 21 a by using 
the dies 4, 7 and 9. the separate piece 22 with the surge 
tank flange 22a by using the dies 4, 5, 6, 7 and 8. and 
the separate piece 23 by using the dies 4, 7 and 1 0. In 



other words, the separate piece 21 is molded mainly in 
con-espondence to right-located assemblage of an up- 
per die of the die assembly 1 in Fig. 1. the separate piece 
22, mainly in con-espondence to left-located assem- 

5 blage of the upper die, and the separate piece 23, mainly 
in correspondence to assemblage of a lower die. 
[0026] Molten resin, as the material to mold the resin 
make intake manifold 20, that is, the three separate . 
pieces 21, 22 and 23, is supplied from a nozzle N, 

10 through a path 30, to valves V, and when the valves V 
are opened, riins along runners 31, entering a gate 
forming part Gil provided in the die 6, another gate fonrn- 
ing part G2 provided as a con-esponding one in the die 
7, and the like. Gate fonming parts, such as G1 and G2, 

15 are cooperative to fonm the gate part 22b of the surge 
tank flange 22a. 

[0027] Note that the resin employed in this embodi- 
ment Is used in the primary injection molding and In a 
secondary injection molding, and unchanged in be- 
20 tween. More specifically, it is a thermoplastic polyamlde 
resin containing glass fibers. 

[0028] To mold the resin make intake manifold 20 in 
the die device 1 with the arrangement described, first, 
the mobile end fixing plate 3 with the mobile dies 5 to 
25 10 set in position thereon is closed to the stationary end 
fixing piate 2, and resin is shot for the primary injection 
to moid the three separate pieces 21, 22 and 23. Fig. 
5A shows separate pieces 21 . 22 and 23 thus obtained, 
as the separate pieces 21 and 22 have been assembled. 
30 [0029] The separate piece 22 thus molded is provided 
with the cutout part 22c at periphery of outline of the 
surge tank flange 22a. whteh is for the gate part 22b to 
extend from the outline of the surge tank flange 22a to- 
ward the center C, when molding the surge tank flange 
35 22a of the separate 22. 

[0030] Next, the mobile end fixing plate 3 is opened 
from the stationary end fixing plate 2, and thereafter, the 
mobile dies 5, 6, 9 and 10 are opened by the unshown 
cylinders. Then, leaving In place the separate piece 22 
40 with the surge tank flange 22a, the mobile dies 7 and 8 
are slid by the cylinder 11 . so the mobiles dies 7 to 10 
are arranged to make abutment between respective 
separate planes of the separate pieces 21 , 22 and 23. 
before closing the mobile dies 5, 6, 9 and 1 0. 
45 [0031] Then, the mobile end fixing plate 3 Is closed 
again to the stationary end fixing plate 2, and the sepa- 
rate pieces 21 , 22 and 23 are welded together by a sec- 
ondary injection of welding resin to respective abutting 
parts 24 of the separate pieces 21 , 22 and 23, as shown 
so in Fig. 5B. Concunrently therewith, for filling the cutout 
part 22c at the periphery of the surge tank flange 22a of 
the separate piece 22, the block part 22d is molded, 
thereby blocking the cutout part 22c. when the second- 
ary injection is finished. 
55 [0032] Like this, a molding of the resin make intake 
manifold 20 is completed. 

[0033] At last, after the secondary injection, the mo- 
bile dies 7 are slid by the cylinder 12, and the mobile 
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dies 9 and 1 0 are opened to permit a removal of the 
resin make intake manifold 20. 
[0034] Note that unnecessary resin in each runner 31 
after completion of the prinriary injection is cut at a point 
P in the die devtee 1 when the fixing plate 3 at the mobile 
end is opened from the fixing plate 2 at the stationary 
end, and is cut at a point Q in the die device 1 when the 
mobile dies 5 and 6 are opened, and the rein after the 
cutting is automatically removed by a remover (not 
shown). 

[0035] After completion of the secondary injection al- 
so, unnecessary resin for the secondary injection mold- 
ing is automattoally cut and removed. 
[0036] The runner 31 is set in design, with consider- 
ations such as to an automatto cutting of such unneces- 
sary resin, as well. 

[0037] In this embodiment, In the primary Injection 
molding phase, as the separate piece 22 Is molded with 
the cutout part 22c at periphery of outline of the surge 
tank flange 22a so that the gate part 22b for molding the 
surge tank flange 22a of the separate piece 22 extends 
from the outline of the surge tank flange 22a toward the 
center C, molten resin tends to well mn for distribution 
substantially over an entire region covering regions, 
such as an opposite region to the gate part 22b of the 
surge tank flange 22a. Therefore, the surge tank flange 
22a has very well dimensional accuracy in its entirety, 
including the O-ring fitting jgroove 22e to be concurrentiy 
molded along the surge tank flange 22a. 
[0036] It is assumed that the gate part 22b of the surge 
tank flange 22a is located inside the outline of the surge 
tank flange 22a. Preferably, for better accuracy, the gate 
part 22b should extend toward the center C of its con- 
figuration. 

[0039] Further, concurrently with a welding made be- 
tween the separate pieces 21 to 23 by the secondary 
injection, there is molded the block part 22d for filling 
the cutout part 22c at the periphery of the surge tank 
flange 22a of the separate piece 22. It therefore is pos- 
sible in a secondary injection molding phase to effec- 
tively compensate for areduction in rigiditythat may well 
be caused in the surge tank flange 22a by the provision 
of the cutout part 22c in the primary injection molding 
phase. As a result, the surge tank flange 22a is allowed 
to have not simply a high dimensional precision but also 
a high rigidity, both to a practical level. 
[0040] Therefore, according to the embodimenti com- 
plicate three dimensional configurations can be accu- 
rately reproduced, and the manufacturing of a resin 
product to be achieved with a high mechanical property 
can be made In a facilitated manner, implementing a 
manufacturing method with secured flexibility in design 
of resin product as well as high perfomiance, effectively 
controlling costs as well as weight. 
[0041] Next, description is made of a manufacturing 
method for flanged resin products and a flanged resin 
product according to the second embodiment of the 
present invention. 



p)042] As shown in Rg. 6, this embodiment is different 
from the first embodiment simply in a molding procedure 
of a surge tank flange 22a* of a separate piece 22*. and 
like components to the first embodiment are designated 
5 by like reference characters, with their description 
briefed or omitted, as necessary. . 
[0043] More specifically, different fn>m the first em- 
bodiment in which in the secondary injection molding the 
separate pieces 21 to 23 are welded together and con- 
to cun-ently there is molded the block part 22d for filling the 
cutout part 22c in periphery of the surge tank flange 22a 
of the separate piece 22, the second embodiment has 
a primary injection molding by which a block part 22d' 
for filling a gate part 22b' in a periphery of the surge tank 
IS flange 22a' of the separate piece 22* Is molded concur- 
rently with a molding of the gate part 22b'. 
[0044] This is In consideration to a probable case In 
which, supposing a block part 22d to be molded In a sec- 
ondary injection molding phase like the first embodi- 
20 ment, molten resin may deprive dies of heat, with result- 
ant effects such as on a welding nature eumong separate 
pieces 21, 22 and 23. 

[0045] In other words, in this embodinnent, the block 
part 22d' also is mokied in the primary injection molding 

2s phase, thereby allowing for the block part 22d' to woric 
as a kind of thermal insulation layer, preventing exces- 
sive decrease in die temperature. 
[0046] To mold a resin make intake manifold 20 in an 
arrangement described, first, like the first embodiment, 

30 a mobile end fixing plate witii respecth/e mobile dies set 
in position thereon is closed to a stationary end fixing 
plate, and resin is shot for the primary injection to mold 
three separate pieces 21 , 22* and 23. 
[0O47] At this time, the gate part 22b' for molding the 

35 surge tank flange 22a' of the separate piece 22' is ex- 
tended from an outiine of the surge tank flange 22a' to- 
ward a center C, and ttie block part 22d' is provided in 
a periphery of the outiine of he surge tank flange 22a', 
whereby the separate piece 22' is molded. 

40 [0046] Next, like the first embodiment, respective sep- 
arate planes of the separate pieces 21 . 22' and 23 are 
brought into abutment, and the separate pieces 21 , 22' 
and 23 are welded together by a secondary Injection of 
welding resin to respective abutting parts 24 of the sep- 

45 arate pieces 21 . 22* and 23. 

[0049] In this embodiment the molding of the block 
part 22d of the separate piece 22 performed in the firs 
^nbodiment is omitted, as it has been finished in the 
primary injection molding phase, 

so [0050] Like this, a molding of the resin make intake 
manifold 20 is completed. 

[0051] In this embodiment, in the primary injection 
molding phase, the gate part 22b' for molding the surge 
tank flange 22a' of the separate piece 22' is extended 
55 from the outline of the surge tank flange 22a' toward the 
center C, and the block part 22d' is formed in the periph- 
ery of the outiine of he surge tank flange 22a', thereby 
pemiitting a molding of the surge tank flange 22a' with 
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wherein the gate part is extended rib-like toward a 
center of the flange. 

3. A manufacturing method according to claim 1, 
5 wherein for the gate part to be positipned inside the 

flange, a cutout part is provided in a periphery of the 
flange. 

4. A manufacturing method according to claim 
10 3,whereln the periphery of the flange is provided 

with a block part closing the cutout part. 

5. A manufacturing nriethod according to claim 4, 
wherein the block part is formed when the welding 

IS resin is injepted by the secondary injection. 

6. A manufacturing method according to claim 1, 
wherein a part con-e^pondlng to the gate part in a 
periphery of the flange is closed by a block part. 

20 

7. A manufacturing method according to claim 6, 
wherein the block part is fomied when the resin Is 
injected by the primary injection. 

25 8, A manufacturing method according to claim 1 , 
wherein the resin and the welding resin are identical 
in kind. 

9. A manufacturing method according to claim 1, 
30 wherein the resin product having the flange is an 
Intake manifold of a three piece stmcture. 



high dimensional precision and high rigidity, as well as 
an increased welding strength of the. three separate 
pieces 21 . 22' and 23, thus allowing implenrientation of 
the resin make intake manifold 20 with high precision, 
high rigidity and high welding strength. 
[0052] Although in each of the foregoing embodi- 
ments description is made of a resin make intake man- 
ifold of an automobile engine as an example of a flanged 
resin product, it is not limited thereto as a matter of 
course, and may well be applied to other combinations 
of separate pieces, as well as to other vehfcular parts 
or parts of domestic electrical products and the like. 
[0053] Moreover, in each of the embodiments, a DSI 
method is exemplified to be described, while the inven- 
tion is applicable also to a DRI method or other injection 
welding molding methods, as necessary. 
[0054] Further, in the embodiments described, the 
same resin Is used in a primary Injection molding and a 
secondary injection molding. It however is possible to 
use different kinds, as necessary such as for a property 
of the product. 

[0055] The entire contents of a Patent Application No. 
TOKUGANHEI 11-318639 with a filing date of Nov 9, 
1999 In Japan are hereby incorporated by reference. 
[0056] Although the invention has been described 
above by reference to certain embodiments of the In- 
vention, the invention is not limited to the embodiments 
described above. Modifications and variations of the 
embodiments described above will occur to those skilled 
in the art, in light of the teachings. The scope of the in- 
vention is defined with reference to the following claims. 



Claims 

1. A manufacturing method for a resin product com- 
prised of a plurality of separate pieces and having 
a flange, the plurality of separate pieces including 
one as a separate piece having a flange cone- 
sponding to the flange of the resin product, compris- 
ing: 



10. A manufacturing method according to claim 1, 
wherein a DSI method is executed. 

35 

11. A resin product having a flange molded using the 
method set forth in claim 1 . 

12. A manufacturing method according to claim 11, 
40 wherein the resin product having the flange is an 

intake manifold. 



primary-injection-moWing the plurality of sepa- 
rate pieces including the separate piece having 
the flange by a primary injection of a resin; and 
having respective separate planes of the plu- 
rality of separate pieces in abutment, joining 
the separate pieces together to mold the resin 
product having the flange by a seconder/ injec- 
tion of a welding resin, 

wherein when molding the plurality of separate 
pieces including the separate piece having the 
flange by the primary injection of the resin, a 
gate part to mold the flange of the separate 
piece having the flange is positioned inside the 
flange. 



2. A manufacturing mettiod according to claim 1. 
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